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Abstract

In order to study the stability of high pressure oil pipe pressure, based on the principle of mass
conservation, a mass conservation model is established by using the idea of fuel quantity period
constant, period segmentation and pressure division by period. Firstly, the differential equa-
tion of density and pressure is established by fitting the curve of elastic modulus and pressure.
After that we calculate the oil inflow together with the length of each check valve by using the
mass conservation equation. According to the different adjustment time, the number of work-
ing cycles of the injector is also calculated, hence the length of each check valve opening is ob-
tained for 2 s, 5 s and 10 s, respectively. In the light of the working principle of the
high-pressure fuel system, the plunger chamber and the needle valve control, it is considered
that the pressure of the high-pressure fuel pipe is kept stable under the total length of 1 s,
while the fuel injection amount in a single cycle is obtained. For the oil supply plunger, the fuel
mass filled in the plunger chamber at the bottom dead center is also obtained. Finally, the num-
ber of cycles is computed following the conservation of mass, and further the cam angular veloc-
ity is obtained.
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Figure 1. High pressure oil pipe schematic
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Figure 2. E-P fitting curve
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Figure 3. The plot of fuel density versus pressure
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Figure 4. The plot of fuel flow rate versus pressure
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Figure 5. (a) Oil supply and injection rate and (b) Pressure in the high pressure fuel pipe with the changing time
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Figure 6. The high pressure oil pipe is adjusted for 2 s, 5 s and 10 s respectively, to stabilize the opening time of 150 MPa
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Figure 7. Ring area S(t)and small hole area Sp,ewith the changing time
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Figure 9. Cross-sectional view of the needle valve as it is opening
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Figure 10. Longitudinal section of needle valve operation
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Figure 11. Injector’s fuel injection amount with the changing time
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